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CIRCU'T DESCRIPTION 

A. FUNCTIONAL DESCRIPTION 

THIS CIRCUIT PACK IS ONE OF THE FOUR THAT HAKE UP THE 
CARTRIDGE TAPE TRANSPORT CONTROLLER (CTTC). IT 
CONTAINS THE READ CIF.CUIT WHICH INCLUDES PREAMBLE/ 
POSTAHBLE STRIPPING CIRCUI'.Ri, WORD FRAMING CIR- 
CUITRY, CYCLIC REDUNDANCY CHECK (CfiC) CIRCUITRY, 
AND TtC BUFFER FILL ENABLE CIP.CUITKY. IT PERFORMS 
THE FUNCTION OF SHIFTING THE CONTENTS OF TrE CRC 
REGISTER TO THE BUFFER CIRCUITS. 

THE READ CIRCUIT CAN OPERATE IN EITHER OF TWO MODES, 
NORMAL DATA TRANSFER OR MAINTENANCE DATA TRANSFER. IN 
THE NORMAL MODE DATA IS TRANSFERRED FROM THE CARTRIDGE 
TAPE TRANSPORT (CTT). IN THE MAINTENANCE MODE, THE REV 
ANO WRITE CIRCUITS CAN BE EXERCISED WITHOUT OPERATING 
THE CTT. DATA WILL ENTER DIRECTLY FROM THE OUTPUT OF 
THE WRITE CIRCUIT LOCATED ON JK18 (SEE FIG. 1). THE 
DATA AND ITS ASSOCIATED CLOCK ENTERS THE READ CIRCUIT 
THROUGH THE DATA SELECTOR ANO THE CLOCK SELECTOR 
CIRCUITS, RESPECTIVELY. THE DATA CLOCKING CONTROL 
CIRCUIT WHICH RECEIVES CLOCK PULSES FROM BOTH THE CLOCK 
SELECTOR CIRCUIT AND A FREE RUNNING CLOCK (OPERATING AT 
THE NORMAL DATA FREQUENCY) HAS TWO BASIC CLOCK OUTPUTS. 
THE OUTPUT LABELED SHIFT PULSES BEGINS CLOCKING THE 24- 
BIT DATA REGISTER ANO THE DATA FRAME CIRCUITRY (THE DATA 
FRAME CIRCUITRY INCLUDES LOGIC FOR STRIPPING THE PRE- 
AMBLE AND POSTAHBLE) AS DATA INITIALLY ENTERS THE READ 
CIRCUIT. AS THE PREAMBLE (FIFTEEN ZEROS FOLLOWED BY A 
SINGLE ONE) IS SHIFTED THROUGH THE 24-BIT REGISTER, THE 
OUTPUT OF THE DATA FRAME CIRCUIT INHIBITS CLOCK PULSES 
TO EOTH THE C?C CHECK CIRCUIT AND THE BUFFER CIRCUITS 
(THE BUFFERS ARE CLOCKED BY THE LEAD LABELED CLOCK OUT). 
BY MONITORING THE OUTPUT OF THE 24-BIT REGISTER, THE 
DATA FRAME CIklUIT DETECTS THE FIRST ONE (LAST BIT OF 
THE PREAMBLE) AND THEN ENABLES THE CRC CHECK CIRCUIT 
AND THE CLOCK OUT LEAD. THIS ALLOWS THE FOLLOWING DATA 
TO BE CLOCKED INTO THE CTC CHECK CIRCUIT AND TO THE 
BUFFER CIRCUITS. THIS IN EFFECT, STR I PS THE PREAMBLE 
FROM THE DATA BY SIMPLY IGNORING IT AS IT FALLS OUT THE 
END OF THE 24-B'T REGISTER. 

THE OUTPUT DATA WHICH GOES TO THE BUFFER CIRCUIT PROPA- 
GATES FROM THE 24-BIT REGISTER THROUGH THE DATA OUT 
SELECTOR CIRCUIT. THE DATA OUT SELECTOR NORMALLY ALLOWS 
3ATA FROM THE 24-BIT PEGISTER TO PROPAGATE OVER THE 
DATA OUT LEAD TO THE BUFFER CIRCUITS. WHEN IT IS 
DESIRED TO EXAMINE TKE CONTENTS OF THE CRC REGISTER, THE 
NORMAL INPUT TO THE SELECTOR IS INHIBITED AND TKE DATA 
FROM THE CRC REGISTER IS CLOCKFD THROUGH THE SELECTOR TO 
THE BUFFER CIRCUITS. THE CTTC MUST BE IN THE MAINTENANCE 
MOOE TO SHIFT THE C0NTENT5 OF THE CRC REGISTER TO THE 
BUFFER CIRCUIT. 

NOTICE THE OUTPUT DATA IS DELAYED BY 24 BITS FROM 
THE INRJT DATA. IN NORMAL OPERATION THE CTT MAY PROVIDE 
ONE OR TWO ERRONEOUS DATA CLOCK PULSES FOLLOWING THE 
END OF DATA READ FROM THE TAPE. THIS MEANS THAT THE 
24-BIT REGISTER WILL CONTAIN UP TO EIGHT DATA BITS, THE 
POSTAHBLE AND POSSIBLY ONE OR TWO ERRONEOUS BITS AT THE 
END OF THE CLOCK STREAM FROM THE CTT. THE DATA FRAME 
CIRCUITRY CONTAINS A 4-BIT COUNTER WHICH RECYCLES IT- 
SELF EVERY 16 CLOCK PULSES BEGINNING AT THE FIRST DATA 
BIT AFrER THE PREAMBLE. THIS COUNTS WILL BE AT A COUNT 
LESS THAN 16 AT THE END OF THE DATA STREAM. THE DIFFER- 
ENCE BETWEEN THE DATA-FRAME COUNTER AND 16 IS THE NUMBER 
OF DATA BITS LEFT IN THE 24-BIT REGISTER. ASSUMING 
THAT DATA WAS BEING READ FROM TAPE, THE DATA-DETECT LEAD 
WILL GO TO A FALSE STATE AT THE EHO OF THE DATA STREAM 
(IT IS FORCED TO A FALSE STATE AT THIS POINT IF TH E 
INPUT DATA IS FROM THE WRITE CIRCUITS). THE DATA-DETECT 
LEAD IS TRUE WHEN THE READ HEAD OF .THECTT IS CROSSING 
DATA AND FALSE WHEN IT IS OVER AN INTERRECOPD GAP. THE 
COMBINATION OF DATA DETECT BEING FALSE, THE DATA FRAME 
CIRCUIT BEING ENABLED, AND THE COUNTER NOT EQUAL TO 16 
(READ ADJUST MODE). ENABLES THE FREE RUNNING CLOCK TO 
PROPAGATE THROUGH THE DATA CLOCKING CONTROL CIRCUIT 
UNTIL THE DATA FRAME COUNTER REACHES A COUNT OF 16, A i 
WHICH TIME ALL CLOCKS ARE INHIBITED THE POSTAHBLE Vi LL 
REMAIN IN THE 24-BIT REGISTER EFFECTIVELY STRIPPING IT 
FROM THE DATA ANO THE BUFFER FILL LEAD (BUF FILL) IS 
ENABLED. THE BUFFER FILL LEAD ALLOWS CIRCUITRY LOCATED 
ON JK18 TO REQUEST A FILL OPERATION IN THE BUFFER CIRCUITS. 
IF NECESSARY. COMPLETION OF THE READ ADJUST SEQUENCE ALSO 
ENABLES THE CRC ERRUR LEAD WHICH WILL BE TRUE IF THE 
CONTENTS OF THE CRC REGISTER IS NOT ALL ZEROS. 

IN THE MAINTENANCE MODE THE CONTENTS OF THE CRC REGISTER 
MAY BE SHIFTED TO THE BUFFER CIRCUIT. THE INITIALIZATION 
OF THIS SEQUENCE ENABLES THE DATA FRAME CIRCUITRY AND 
SELECTS THE CRC INPUT AT THE DATA OUT SELECTOR CIRCUIT 
MAINTAINING A FALSE STATE ON THE DATA-DETECT LEAD. THIS 
EFFFCTIVFLY PUTS THE READ CIRCUIT IN THE READ ADJUST MODE 
WHICH ALLOWS EXACTLY 16 CLOCK PULSES ENTERING ROM TKE FREE 
RUNNING CLOCK INPUT TO PROPAGATE THROUGH THE READ CIRCUIT. 



AS IN A NORMAL READ OPERATION. WHEN THE DATA FRAME 
COUNTER REACHES A COUNT OF 16, ALL OPERATIONS WILL 
BE TERMINATED, LEAVING THE BUF FILL LEAD ENABLED. 

B. DETAILED DESCRIPTION 

THE READ DATA CLOCK LEAD (RDCLKO) WHICH COMES FROM THE 
CTT. FEEDS THE 1>is HONOPULSER RDCLK1. THIS MONOPULSER 
PROVIDES A DELAY T. ENSUR r THAT THE DATA LEAD (RDDATO) 
FROM THE CTT IS STABLE BEFORE CLOCKING INFORMATION INTO 
THE OVERROW REGISTER 0FLREG. THE ZERO OUTPUT OF RDCLK1 
SERVES AS A TEST POINT WHICH IS BROUGHT OUT TO A CONNEC- 
TOR TERMINAL. THE ONE OUTPUT OF RXLK1 FEEDS THE NAND 
GATE TSTO WHICH IS ENABLED BY BOTH MAINTO ANO ENRD1. 
MAINTO IS AN OUTPUT OF THF MAINTENANCE RIP-ROP ON JK16. 
IT IS AT A HIGH LEVEL WHEN T HE CTTC IS NOT IN A MAIN- 
TENANCE MOOE. ENRD1 IS AN OUTPUT OF THE READ RIP-ROP 
ON JK16. IT IS AT A HIGH-LEVEL WHENEVER THE CTTC IS 
HANDLING DATA (REAO, WRITE AND CRC SHIFT OPERATIONS). 
TSTO FEEDS RDST1 WolCH CLOCKS THE DATA THROUGH THE THREE 
8-BIT REGISTERS SSRREG, PSTREG1A, ANO PSTREG1B. THE 
DATA !S FED INTO BRREG BY RDATA1 WHICH PASSES DATA FROM 
EITHER THE CTT OR FROM THE WRITE CIRCUIT (JK18) DEPEND- 
ING UPON THE ENABLING OF EITHER TDATAO OR HOATAO BY MAINTO OR 
MAINT1, RESPECTIVELY. HAINT1 IS THE SECOND OUTPUT OF THE 
MAINTENANCE FLIP-FLOP ON JK16. 

IN THE MAINTENANCE MCOE THE READ AND WRITE CIRCUITS CAN 
BE EXERCISED WITHOUT OPERATING THE CTT. MAINTO WILL BE 
AT A LOW LEVEL AND HAINT1 WILL BE AT A HIGH LEVEL. THIS 
ENABLES A DATA PATH FROM WDATA1 AND A CLOCK PATH FROM 
WB11 THROUGH MSTO. THIS STATE DISABLES THE OATA AND 
CLOCK PATHS FRC? THE CTT. WDATA1 ANO W011 ARE DATA AND 
ASSOCIATED CLOCK LEADS FROM THE OUTPUT OF THE WRITE 
CIRCUIT. 

INPUT DATA WHETHER CLOCKED FROM THE WRITE CIRCUIT OR FROM 
THE CTT IS CLOCKED THROUGH THE THREE REGISTERS BRREG, 
PSTREG1A, AND PSTREG1B. THESE ARE 41T 8-BIT -1HIFT 
REGISTERS WHIG" MAKE UP A 24-BIT SERIAL SHIFT REGISTER. 
THE OUTHJT OF THIS REGISTER RDDATAB IS ANDeo WITH ROST1 
BY DAFRENO. DAFRENO WILL PROVIDE A TOGGLE PULSE WHICH 
CLEARS DAFR ON THE FIRST REAO-CLOCK PULSE /'FTER RDDATAB 
GOFS TO THE ONE STATE. THE FIRST WORD OF A DATA 8; OCK 
IS THE PREAMBLE (15 "ZEROS" FOLLOWE3 BY A SINGLE "ONE"). 
THEREFORE, THE CLEARING OF DAFR IMPLIES THAT THE FIRST DATA 
BIT FOLLOWING THE PREAMBLE IS AT THE OUTPUT OF THE 24-BiT 
REGISTER. WHEN THE CTTC IS IN THE MAINTENANCE MODE, 
THE FIRST WORD FROM THE WRITE CIRCUIT IS ALSO THE PRE- 
AMBLE. ALL DATA-CLOCK PULSES WHICH FEED EITHER THE 
CRC CIRCUIT OR THE BUFFER CIRCUITS WJST PROPAGATE 
THROUGH THE NAND GATE, RDSTG. RDSTO HAD BEEN INHIBIT- 
ED BY THE SET STATE ON DAFR UNTIL AFTER THE LAST BIT OF 
THE PREAMBLE. SliiCE NO CLOCK PULSES ARE PERMITTED 
THROUGH RDSTO, UNTIL AFTER THE PREAMBLE HAS BEEN SHIFTED 
FROM THE 24-SIT REGISTER, THE PREAMBLE IS STRIPPED FROM 
THF DATA STREAM. THE CLEARED STATE OF DAFR ENABLES 
R^STO. THE OUTPUT OF RDSTO PROVIDES DATA CLOCK PULSES 
TO THE 16-STATE WORD FRAMING COUNTER f WFRCT), THE READ 
SHIFT PULSE MONOPULSER (RSTPUL), THE CLOCK INPUTS TO THE 
CRC REGISTER, AND SHCRC1. 

IN THE NORMAL DATA TRANSMISSION MODE, DATA WHICH APPEARS 
AT THE Q8 OUTPUT OF PSTREG1B PROPAGATES THROUGH RDDATO, 
TD0UTO, AND DflUTI TO THE D CELL OF CRCRGA. IT IS LOADED 
ONTO THIS RIP-ROP BY SHCRCO. THE OUTPUT OF THIS CELL 
(RDBUT1) IS THE DATA OUTPUT SIGNAL FROM THE CTTC'S RE/1 
CIRCUITRY. SHCRCO ALSO CLOCKS THE Q8 OUTPUT OF PSTRE-IB 
THROUGH THE CRC ERROR DETECTION CIRCUIT. 

AS DATA IS BEING SHIFTED THROUGH THE CRC CIRCUITS AND THE 
OUTPUT RIP-ROP, RDSTO IS ALSO PROVIDING CLOCK PULSES 
TO THE 1iis MONOPULSER, RSTPUL AND THE 16-STATE WORD FRAME 
COUNTER, WFRCT. THE OUTPUT OF RSTPUL (RSP1) SERVES AS 
THE REAO-OATA CLOCK TO THE BUFFER CIRCUIT. DATA IS CLOCKED 
INTO THE BUFFERS ON THE TRAILING EDGE OF RSP1 . THIS ALLOWS 
DATA FROM PSTREG1B TO BE SETTLED IN THE D CELL OF CRCRGi 
BEFORE THE BUFFER IS CLOCKED. 

WHEN THE READ CIRCUIT IS IN THE IDLE STATE (NO DATA IS 
SEING TRANSFERRED THROUGH IT), D«D1 THE ONE OUTPUT 
OF THE REAL FLIP-ROP ON JK16 IS AT A LOW LEVEL. THIS LOW 
LEVEL MAINTAINS A SET STATE ON THE D-TYPE RIP-FLOP 
RADJEN AND BY DRIVING THE OUTPUT OF RDCL1 HIGH, IT MAIN- 
TAINS A LOW LEVEL AT THE OUTPUT OF RCLKO. THE LOW LEVEL 
AT THE OUTPUT OF RCLKO RETAINS A CLEARED STATE ON THE 
OUTPUT OF THE D-TYPE RIP-ROP ADJSYN AND A SET STATE 
AT THE OUTPUT OF DAFR. THE LOW LEVEL AT THE ZERO 
OUTPUT OF DAFR HOLDS WFRCT IN ITS CLEARED OR INITIAL 
STATE. THIS ENSURES THAT THE COUNTER WILL BEGIN COUNTING 
AT THE ZERO STATE ON THE FIRST CLOCK PULSE AFTER THE 
PREAMBLE HAS FALLEN FROM PSTREG1B. AS A READ OPERATION 
BEGINS THE CLEAREO STATE OF ADJSYN ENABLES CLKINH AND 
DISABLES ENCLKO. THE ENABLED CLKINH ALLOWS READ-CLOCK 
PULSES FROM RDST1 TO PROPAGATE THROUGH ADJCLK1 TO THE 
INPUT OF ENCLKO WHICH IS DISABLED, AND TO ADJCLKD. THE 



OUTPUT OF ADJCLKO PROVIDES CLOCK PULSES TO RADJEN ANO 
ADJSYN. SINCE THE CARRY OUTPUT OF WFRCT FEEDS THE DATA 
INPUT TO RADJEN, EACH CLOCK PULSE APPEARING AT RADJEN 
WI'L ATTEMPT TO CLEAR !T, EXCEPT WHEN THE CARRY OUTPUT 
OF WFRCT IS HIGH. A READ-CLOCK PULSE OCCURRING WHILE THE 
CARRY OUTPUT OF WFRCT IS IN THE HIGH STATE WILL SET RADJEN. 
THIS OCCURS EVERY SIXTEENTH CLOCK PULSE AFTER THE PREAMBLE 
HAS BFEN STRIPPED. WHFN RADJEN IS IN ITS CLEARED STATE THE 
"ZERO" OUTPUT ACLKEN1 WILL ENABLE RADjO IF THE "ONE" OUT- 
PUT OF THE HONOPULSER HDONP IS IN A HIGH STATE. WHEN DATA 
IS BEING TRANSMITTED FROM THE CTT THE "ONE" OUTPUT OF HDONP 
WILL BE AT A LOW LEVEL, MAINTAINING A LOW LEVEL AT THE 
DATA INPUT TO ADJSVN. THIS LOW INPUT WILL RETAIN THE 
CLEARED OUTPUT ON ADJSYN AS IT IS CLOCKED BY ADJCLKO. THE 
"ONE" OUTPUT OF HDONP IS TRIGGERED TO A LOW LEVEL BY A LOW- 
TO-HICH TRANSITION ON MOOO, WHICH ONLY OCCURS AT THE 
TRAILING EDGE OF A DATA STREAM ~XM THE CTT. WHEN ALL DATA 
OF A GIVEN BLOCK HAS BEEN CLOCKFD FROM THE CTT AND THE READ 
HEAD IS OVER AN INTERBLOCK GAP (IBG), MDDO GOES HIGH. 
THIS CAUSES THE "ONE" OUTPUT OF HODNP TO GO TO A HIGH 
STATE FOR APPROXIMATELY 4C%s. THE DATA BEING SHIFTED 
TO THE BUFFER CIRCUIT IS DELAYED BY 24 BITS BY THE 24- 
BIT DATA DRAY REGISTER. WFRCT SHOULD BE AT A COUNT OF 
EICHT WHEN THE LAST INFORMATION BIT IS CLOCKED FROM THE 
CTT. (THIS COUNT HAY BE NINE OR TEN, DEPENDING UPON 
RINGING OF THE PREAMRIFI.RS OF THE CTT. THE DIFFERENCE 
BETWEEN THE COUNTER OUTPUT ANO 16 IS THE NUMBER OF DATA 
BITS LEFT IN THE REGISTER. ) SINCE WFRCT IS NOT AT A 
FULL COUNT OF 16, PART OF THE LAST DATA WORD AND TKE POST- 
AMBLE ARE STORED IN THE 24-BIT REGISTER AND RADJEN IS LEFT 
IN THE CLEARED STATE AFTER THE LAST DATA-CLOCK PULSE, THE 
READ HFAC OF THE CTT HAS NOW MOVED TO AN IBG. MOOO GOES 
HIGH CAUSING THE "ONE" OUTPUT OF HDONP TO GO TO A HIGH 
STATE ENABLING RADJO. THE FREE-RUNNING CLOCK PULSES ON 
CLK011 (48KHZ) WILL BEGIN PROPAGATING THROUGH RADJO. THE 
FIRST CLOCK PULSE WILL SET ADJSYN WHICH HAD BEEN IN THE 
CLEAR STATE PREVIOUSLY. SETTING ADJSYN ENABLES ENCLKO 
AND DISABLES CLKINH SO THAT CLOCK PULSES, WHICH APPEAR 
ON CLKflm, CAN PROPAGATE THROUGH RDST1. DISABLING CLKINH 
PREVENTS ITS LOW OUTPUT (OUTPUT FROM THE FIRST CLOCK PULSE 
ON CLK011) FROM INHIBITING ADJCLK'. THE CLOCK INPUT TO 
RDST1 WILL CONTINUE UNTIL WFRCT REACHES A FULL COUNT OF 
16. AT THE SIXTEENTH CLOCK PULSE THE CARRY OUTPUT OF 
WFRCT IS HIGH AND RADJEN IS CLOCKED TO THE SET STATE. 
ACL KEN I IS NOW LOW DISABLING THE CLOCK INPUT AT RADJO. 
AT THIS POINT THE REMAINING DATA WHICH WAS STORED IN THE 
24-BIT REGISTER HAS BEEN CLOCKED INTO THE BUFFER CIRCUIT 
ANO INTO THE CRC CIRCUIT. THE POSTAHBLE WILL REMAIN IN 
THE LAST 16 CELLS OF THE REGISTER, EFFECTIVELY STRIPPING 
IT FROM THE DATA. THE READ-ADJUST OPERATION DESCRIBED 
ABOVE REQUIRES A MAXIMUM OF NINE CLOCK PULSES FROM THE 
CLKB11 INPUT, LESS THAN 200ps. THIS MEANS THAT THE "ONE" 
OUTPUT OF HDONP REMAINS HIGH AFTER THE LAST CLOCK 
PULSE FROM RDSTO. THE LAST CLOCK PULSE HAD ALSO SET 
RADJEN LEAVING ACLKEKQ HIGH. THE COMBINATION OF THESE 
TWO HIGH LEVELS ENABLES RSTPO ALLOWING THE LAST CLOCK 
PULSE APPEARING ON RSP1 TO PROPAGATE THROUGH RDCL1 ANG 
RCLKO TO SET THE RIP-ROP DAFR, ENDING THE READ CYCLE. 
(NOTE CLOCK PULSES ON RSP1 ARE INITIATED AT THE TRAILING 
EDGE Or CLOCK PULSES FROM RDSTO.) WHEN HDDNP TIHES OUT 
ANO RETURNS TO ITS STABLE STATE, FTLENB1 GOES TO A HIGH 
STATE WHICH WILL ENABLE THE FILL SIGNAL ON JK18. THE, 
HIGH-LEVEL ON THE "ONF" OUTPUT OF DAFR (ERENB.'TD APPEARS 
ON ERENIN1 ENABLING CRCERO. ERENOJT1 AND ERENIN1 ARE 
CONNECTED ON THE BACKPLANE. A HIGH-LEVEL AT THE OUTPUT 
OF ERDET1 WILL DRIVE THE ENABLED OUTPUT OF CRCERO TO A 
LOW LEVEL, INDICATING THAT THERE WAS A CRC ERROR IN THE 
DATA THAT HAS BEEN READ. THE OUTPUT OF ERDET1 IS HIGH 
WHENEVER THE CONTENTS OF THE CRC REGISTER IS NOT AN ALL 
ZEROS WORD. 

IN THE MAINTENANCE STATE THE READ CIRCUIT OPERATES IN A 
VERY SIMILAR MANNER. MAINTO WILL BE LOW AND MAINT1 WILL 
BE HIGH. DATA THAT COMES DIRECTLY FROM THE WRITE CIRCUIT 
(JK18) WILL APPEAR ON WDATA1. THE CLOCK WILL APPFfR ON 
U011 (ALSO FROM JK18). AT THE END OF THE INPUT DATA 
RDADJ1 WILL BE DRIVEN HIGH BY THE WRITE CIRCUIT. THIS 
ALLOWS THE REAO ADJUST CLOCK CLK011 TO PROPAGATE THROUGH 
RAWAOJO. 

THE CRC CIRCUIT MONITORS ALL DATA READ INTO THE READ CIR- 
CUIT WHEN THE CTTC IS IN THE NORMAL OPERATING MODE, THE 
CRC REGISTER IS CLEARED BY A PULSE ON THE RDCLO (OUTPUT 

FROM JK16) INPUT LEAD AT THE BEGINNING OF ANY DATA 

TRANSFER OPERATION. WHEN THE CTTC IS IN THE MAINTENANCE 
MODE THE CRC REGISTER IS CLEARED BY ISSUING A CLEAR CRC 
ORDER WHICH APPEARS AS A PULSE ON THE CLRCRCCO INPUT 
LEAD. CLRCRCOO IS AN OUTPUT FROH THE CTTCs COMMAND DE- 
CODER LOCATED ON JK16. THE CRC REGISTER IS HADE UP OF: 
CELLS A.B.AND C OF CRCRGA, ALL OF CRCRGB.AND LRLt 1,2,5, 
4 ANO 5 OF CRCRGC. CRCRGA IS OPERATED IN A PARALLEL HOOE 
WHERE THE OTHER TWO REGISTERS ARE OPERATED IN THE SERIAL 
MODE. THE 16 BITS OF THE CRC REGISTER ARE ORGANIZED IN 
FOLLOWING MANNER; BITS 0,1, AND 15 ARE CRLS A,B , AND 
C OF CRCRGA, RESPECTIVELY. BITS 2,5, 4,5,6,7,8, MO 9 
ARE CELLS 1,2,5,4,5,6,7, AND 8 OF CRCRGB, RESPECTIVELY. 



T 



BITS 10,11,12,15, AND 14 ARE CRLS 1,2,5,4, AND 5 OF CRCRGC, 
RESPECTIVELY. CRC1D1 PERFORMS AN EXCLUSIVE 0R FUNCTION ON' 
RDDATAB (INPUT DATA TO THE CRC CIRCUIT) AND BIT 15 OF THE 
CHECK REGISTER. THE OUTPUT OF CRC1D1 IS ENABLED THROUGH 
GATES CRCDENO AND CRCD1 BY SHEN. THE OUTPUT OF CRCD1 
FEEDS BIT OF THE CHECK REGISTER, ANO IS EXCLUSIVELY 0Red 
WITH BIT 1 BY CRC501 TO FEED BIT i, AND BIT 14 BY CR15D1 
WHICH FEEDS BIT 15 OF (HE CHECK REGISTER. THIS CIRCUIT 
IS A CYCLIC-REDUNDANCY CHECKER FOR THE GENERATOR POLYNGMINAL 
, + x 2 + x 15 ♦ X 14 . ER1A0, ER1B0, ER1C0, ER1D0, ER1E0, 
ER1F0, ER1G0, ER1H0, AND ESDET1"0R"THE 16-OUTPUT BITS OF 
THE REGISTER TOGETHER AND INDICATE IF ANY OF THE 16 CELLS 
CONTAIN A "ONE." (THiS INDICATES AN ERROS CONDITION 
AFTER AN ENTIRE BLOCK OF OATA HAS PASSED THROUGH THE 
CIRCUIT.) THE OUTPUT OF ER0ET1 IS ENABLED THROUGH 
CRCERO BY EREKIN1. ERENIN1 IS HIGH WHENEVER THE CTTC IS 
NOT IN A READ OR REAO-AFTER-WRITE MOOE (THE READ CIRCUIT 
IS NOT TRANSFERRING DATA). 

IN THE MAINTENANCE MODE THE CTTC NOT ONLY HAS THE CAPA- 
BILITY OF EXERCISING THE READ AND WRITE CIRCUITS WITHOUT 
UTILIZING THE CTT, BUT ALSO THE CAPABILITY OF SHIFTING THE 
CONTENTS OF THE CRC REGISTER TO THE BUFFER CIRCUITS. 
WITH THE CTTC IN THE MAINTENANCE HODE, IF A COMMAND 
TO SHIFT THE CRC REGISTER CONTENTS IS ISSUED, A PULSE 
WILL APPFAR ON THE INPUT SCRCCO. SCRCCO IS AN OUTPUT 
FROH THE CTTCs COMMAND DECODER LOCATED ON JK16. THIS 
PULSE WILL IMMEDIATELY CLEAR DAFR AND RADJEN. IT CREATES 
A PULSE AT THE OUTPUT OF SCRC1 WHICH TOGGLES SHEN TO A 
CLEARED STATE AND TRIGGERS HDONP. CLEARING DAFR ENABLES 
RDSTO AND REMOVES THE CLEAR SIGNAL FROM WFRCT, ALLOWING 
IT TO COUNT TR-IM AN INITIAL STATE OF ZERO. THE WRITE 
CIRCUIT WHICH iS IN AN ICLE STATE, MAINTAINS 
A HIGH LEVEL ON R0ADJ1 AND THE CLEAREO STATE OF 
RADJEN MAINTAINS A HIGH LEVEL ON ACLKEN1, ENABLING 
THE FREE RUNNING CLOCK CLKJH1 THROUGH RAWADTO. 
THE FIRST CLOCK PULSE FROM RAWADTO WILL PROPAGATE 
THROUGH ADJCLK1 ANO ADJCLKO TO SET ADJSYN, ENABLING 
ENCLKO. NOTICE THAT THE READ ADJUST CIRCUIT IS AS IT 
WOULD BE JUST AFTER DATA DETECT GOES INACTIVE AT THE 
END OF A READ SEQUENCE. .FROM THIS POINT, THE READ 
FRAMING CIRCUITRY WILL ALLOW EXACTLY 16 CLOCK PULSES 
TO PROPAGATE THROUGH TO THE CRC CIRCUIT AND THEN END 
THE SEQUENCE, LEAVING FILENB1 AT A HIGH LEVEL. 
THE SEQUENCE IS ENDED AS WFRCT REACHES A COUNT OF 16 
(SEE FIG. 5 FOR TIMING DIAGRAH). WHEN SHEN IS CLEAREO 
AT THE BEGINNING OF THE SHIFT CRC SEQUENCE, II DISABLES 
CRCDENO WHICH INHIBITS NEW OATA FROH ENTERING THE CRC 
CIRCUIT. IT ALSO DISABLES THE NORMAL OUTPUT DATA PATH 
(FROH THE QBN OUTPUT OF PSTREG13) AND ENABLES COftiTO. 
THIS ALLOWS OATA FROM THE CRC REGISTER TO APPEAR ON 
RDftJTI. 
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FIGURE 1 - BLOCK DIAGRAM 
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FIGURE 3 - SHIFT CRC 
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FIGURE 2 
READ TIMING FOR CTTC 
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